Seasonal shifts in the insect gut microbiome are concurrent with changes in cold tolerance and immunity" (2018 
By understanding concurrent shifts in both the microbial community and host physiology (e.g. consensus sequence from each OTU for taxonomic identification and phylogenetic alignment.
187
Taxon identity (kingdom to species level) was assigned to the representative OTU sequences highly variable). This alignment was used for subsequent UniFrac beta diversity measurements.
195
We examined alpha diversity, or diversity within each community or sample, using Qiime To confirm the largest changes we observed in the abundance of bacterial species (i.e. an 219 increase or decrease of at least 40 % of abundance), we used quantitative real-time PCR and 220 genus-specific primers to amplify bacterial 16s rRNA genes in our samples (Table S2) 
253
We compared CHC among groups (summer, winter, & spring) using ANOVA.
254
We assessed the strength of the melanisation response as described by Ferguson et al. (2016) .
255
Briefly, we inserted a nylon filament into the hemocoel of the cricket, removed the filament after 256 24 h at 25 °C, and measured melanisation as the grey value of the filament. We compared the 257 melanisation response among groups using ANOVA with a log-transformation of the grey value.
258
We measured clearance of the all seasons and environmental treatments (Fig. 2 A,B ; see Supplementary Figure S3 for coloured 287 bar chart). Due to high overwintering mortality in the field-like microcosm, we did not complete sampling in that microcosm beyond the mid-winter timepoint. We were unable to confirm why 289 mortality occurred in this microcosm.
290
The rarefaction curves of the OTU's approached saturation ( Supplementary Fig. S1A ),
291
suggesting that we captured the majority of microbial diversity in each sample. Species richness 292 of the gut microbiome (e.g. total number of species) was highest in the autumn (LM) and lowest 293 in early and mid-winter (FM); however, species richness was similar among seasonal time points 294 and between microcosms ( Supplementary Fig. S1 B) . Autumn and summer (LM) microbiomes 295 had the most diverse bacterial communities (i.e. the abundance of species is distributed evenly 296 among number of species), whereas early-and mid-winter (FM) had the lowest diversity (i.e. the 297 abundance of species is dominated by few species; Supplementary Fig. S1 C) . (Fig. 3B ).
307
The trends between the two microcosms were similar across season. As season progressed, the 308 relative abundance of Proteobacteria increased from 5 % to 26 % of the relative abundance of the 309 microbiome from summer to spring in the LM, or 7 % to 26 % from summer to mid-winter in the from summer to spring in the LM and 50 % to 38 % from summer to mid-winter in the FM (Fig.   312 
2A,B).

313
The Wolbachia sp. present displayed the greatest change across season, increasing from less than 314 50 % to almost 90 % of the Proteobacteria, and from approximately 5 % to 20 % of the total 315 bacterial abundance in mid-and late-winter (Fig. 2C,D) ; however, the relative abundance of
316
Wolbachia sp. decreased back to summer levels, or lower, in the spring (Fig. 2C) . By contrast,
317
Pseudomonas spp. (several species that we were unable to identify beyond genus) decreased 318 from summer through winter, and remained at low relative abundance in the spring (Fig. 2C ).
319
Additionally, Pragia fontium appeared to increase in abundance in the spring (Fig. 2C) Figs S2 A,B) .
Cold tolerance increases in the winter
331
Winter-acclimated crickets were more cold-tolerant than summer-acclimated crickets: four of 332 seven winter-acclimated crickets survived exposure to -10 °C for 4 h, whereas no summer- Because the microbiome appears to respond in a consistent way to variation in season, our task 390 becomes to determine the driving force behind these patterns. In the introduction, we suggested 
